
JC17Rec'dPCT/PT0 2 0 JUN 9 01
(REV^l"wcf " ^- »EPARTMENT OF COMMERCE PATENT AND TRADEMARK OFFICE

^-"TRANSMITTAL LETTER TO THE UNITED STATES
DESIGNATED/ELECTED OFFICE (DO/EO/US)

CONCERNING A FILING UNDER 35 U.S.C. 371

ATTORNEY'S DOCKET NUMBER

GRP-0003

U.S. APPLICATION NO. (IF KNOWN, SEE 37 CFR

INTERNATIONAL APPLICATION NO.
PCT/DK99/0Q719

INTERNATIONAL FILING DATE
December 20, 1999

PRIORITY DATE CLAIMED
December 21, 1998

TITLE OF INVENTION

A COMMINICATION DEVICE

APPLICANT(S) FOR DO/EO/US

ION MARQVARDSEN, ET AL

Applicant herewith submits to the United States Designated/Elected Office (DO/EO/US) the following items and other information:

This is a FIRST submission of items concerning a filing under 35 U.S.C. 371

.

This is a SECOND or SUBSEQUENT submission of items concerning a filing under 35 U.S.C 371

.

SandmV d'' tTb1
*° ^^^'"^ "^^"''^^ examination procedures (35 U.S.C 371 (f)). The submission must include itens (5). (6),

1.

2.

3.

2-

9.

10.

Il-

ia.

(9) and (24) indicated below.

The US has been elected by the expiration of 1 9 months from the priority date (Article 31).

A copy of the International Application as filed (35 U.S.C 371 (c) (2))

a. is attached hereto (required only if not communicated by the International Bureau).

b. has been communicated by the International Bureau.

c. is not required, as the application was filed in the United States Receiving Office (RO/US).
An English language translation ofthe International Application as filed (35 U.S.C 371(c)(2)).

a. is attached hereto.

b. has been previously submitted under 35 U.S.C. 154(d)(4).

Amendments to the claims of the International Application under PCT Article 19 (35 U.S.C 371 (c)(3))

a. are attached hereto (required only ifnot communicated by the International Bureau).

b. have been communicated by the International Bureau.

c. have not been made; however, the time limit for making such amendments has NOT expired.

d. n have not been made and will not be made.

An English language translation of the amendments to the claims under PCT Article 19 (35 U.S.C 371(c)(3)),

An oath or declaration of the inventor(s) (35 U.S.C 371 (c)(4)).

annexes of the International Preliminary Examination Report under PCT
Article 36 (35 U.S.C 371 (c)(5)).

A copy of the International Preliminary Examination Report (PCT/IPEA/409).

A copy of the International Search Report (PCT/ISA/2iO).

Items 13 to 20 below concern document(s) or information included:

An Information Disclosure Statement under 37 CFR 1.97 and 1.98.

An assignment document for recording. A separate cover sheet in compliance with 37 CFR 3.28 and 3.3 1 is included.

A FIRST preliminary amendment.

A SECOND or SUBSEQUENT preliminary amendment.

A substitute specification.

A change ofpower of attorney and/or address letter.

A computer-readable form of the sequence listing in accordance with PCT Rule 13ter.2 and 35 U.S.C 1.821 - 1.825.

A second copy of the published international application under 35 U.S.C 154(d)(4).

A second copy of the English language translation of the international application under 35 U.S.C 154(d)(4).

Certificate of Mailing by Express Mail - ^ j

Express Mair mamno {Bbet nuniber CUlFifpJ ( ^/^.

13.

14.

15-

16.

17.

18.

19.

20.

21.

22.

23. Other items or information: Dateof O^josit.

Lfth^«^.nSL??^ ^SUL"^^ «» ^posited

Po«^«^^?iiS2l!L'?«*' Wall

^x^^^itS^aSS^ 37 CPB 1 10

^^i^ '"2^ "™* acWressod to the

Page 1 of 2

0) or printed name of person maHtng paper or fee)

jgnature of perscm mailing paper or fee)



.ATION
X18 Rso'd PCT/PTO 2 0 JUN 2001

INTERNATIONAL APPLICATION NO.

PCT/DK99/00719

ATTORNEY'S DOCKET NUMBER

GRP-0003

The following fees are submitted:.

BASIC NATIONAL FEE ( 37 CFR 1,492 (a) (1) - (5)) :

Neither international preliminary examination fee (37 CFR 1 .482) nor
international search fee (37 CFR L445(a)(2)) paid to USPTO
and International Search Report not prepared by the EPO or JPO

International preliminary examination fee (37 CFR 1 .482) not paid to

USPTO but International Search Report prepared by the EPO or JPO

International preliminary examination fee (37 CFR 1 .482) not paid to USPTO
but international search fee (37 CFR 1.445(a)(2)) paid to USPTO
International preliminary examination fee (37 CFR 1.482) paid to USPTO
but all claims did not satisfy provisions ofPCT Article 33(l)-(4)

$1000.00

$860.00

$710.00

$690.00

Intemational preliminary examination fee (37 CFR 1 .482) paid-to USPTO
and all claims satisfied provisions ofPCT Article 33(l)-(4) $100.00

ENTER APPROPRIATE BASIC FEE AMOUNT

CALCULATIONS PTO USE ONLY

$860.00

Surcharge of $130.00 for furnishing the oath or declaration later than
months from the earliest claimed priority date (37 CFR 1 .492 (e)).

20 30
$0.00

CLAIMS NUMBER FILED NUMBER EXTRA RATE

l^ltal claims 23 -20 = $18.00 $54.00

Independent claims - 3 = $80.00 $80.00

gtiltiple Dependent Claims (check if applicable). $0.00

TOTAL OF ABOVE CALCULATIONS = $994.00

y Applicant claims small entity status. (See 37 CFR 1.27). The fees indicated above are

P| reduced by 1/2. $0.00

SUBTOTAL $994.00

Processing fee of $130.00 for fumishing the English translation later than
fin|nths from the earliest claimed priority date (37 CFR 1.492 (f)).

20 30

$0.00

TOTAL NATIONAL FEE = $994.00

P^^e for recording the enclosed assignment (37 CFR 1 .21(h)). The assignment must be
aSompanied by an appropriate cover sheet (37 CFR 3.28, 3.3 1) (check if applicable). $0.00

TOTAL FEES ENCLOSED = $994.00

Amount to be:
refunded

charged

A check in the amount of $994.00

Please charge my Deposit Account No.

_to cover the above fees is enclosed.

in the amount of to cover the above fees.

A duphcate copy of this sheet is enclosed.

The Commissioner is hereby authorized to charge any additional fees which may be required, or credit any overpayment
to Deposit Account No. 06-1130 A duplicate copy of this sheet is enclosed.

Fees are to be charged to a credit card. WARNING: Information on this form may become public. Credit card
information should not be included on this form. Provide credit card information and authorization on PTO-2038.

NOTE: Where an appropriate time limit under 37 CFR 1.494 or 1.495 has not been met, a petition to revive (37 CFR
1.137(a) or (b)) must be fded and granted to restore the application to pending status.

SEND ALL CORRESPONDENCE TO:

CANTOR COLBURN LLP
55 Griffm Road South

Bloomfield, CT 06002

Telephone: 860-286-2929

Customer No. 23413

SIGNATURE

Daniel F. Drexler

NAME

47,535

REGISTRATION NUMBER

June 20, 2001

DATE

Page 2 of

2



09/ft68702
IPCT/PTO 2 0 JUN 21JC18R0C'dPCT/PrO 2 OJUN 2001

Express Mail Label #EL718784965US

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

IN RE APPLICATION OF: ION MARQVARDSEN, ET AL.

FOR: A COMMUNICATION DEVICE

PRELIMINARY AMENDMENT Sr^^^^S^SS^^^I
\ herebycertlfy that thfs paper CMT fee IS being depo.sited

with the United States Postal Service "Express Mali

T^rw T>n^ '^^^ *® Adcfeeaeee*' eorvloe under 37 cfr i idBUX rC i on the date Indicated «teve and is addressed to the

The Assistant Commissioner of Comm^wierclPmitaandTfademarl^
D,C. 20231*

Patents and Trademarks vl^riniKK MgUaO
Washington, DC 20231 (V^VJnJLrJLiap^jsmiltf^ paper or im}Hinmittf^ps

Dear Sirs: fj (Sisnature^fwrBbh lilaiiirH} paper or fee)

Prior to the Examiner acting in the above-referenced appHcation, please

preUminary amend the claims as follows:

IN THE CLAIMS:

Please replace claims 1-19 with the following rewritten versions:

Claim 1. (Amended) Communication device comprising a housing enclosing at

least one loudspeaker and at least part of at least one antenna inside the housing, said

least one loudspeaker comprising an acoustic resonance chamber and said at least one

antenna comprising at least one electromagnetic resonance chamber, wherein the acoustic

resonance chamber is completely or partly located within the electromagnetic resonance

chamber.

Claim 2. (Amended) Communication device according to claim 1 , wherein the at

least one antenna is a directive patch antenna.

1



Claim 3 . (Amended) Communication device according to claim 1 , wherein at

least one antenna is a dual band antenna.

Claim 4. (Amended) Communication device according to claim 1, wherein the at

least one antenna defines walls of the acoustic resonance chamber completely or partly.

Claim 5. (Amended) Communication device according to claim 1, wherein the

loudspeaker is coupled with the resonance chamber by means of at least one acoustic

channel.

Claim 6. (Amended) Conmixmication device according to claim 1, wherein the at

least one antenna is a coil or loop antenna.

Claim 7. (Amended) Communication device according to claim 1, wherein the

acoustic resonance chamber is a pressure chamber.

Claim 8. (Amended) Communication device according to claim 1, wherein the

acoustic resonance chamber has acoustic openings to an exterior.

Claim 9. (Amended) Commxmication device according to claim 1, wherein a

dimension of the acoustic resonance chamber completely or partly located within the

electromagnetic resonance chamber is 0.5 to 8 cm3.

Claim 10. (Amended) Conmiunication device according to claim 1, wherein the

shared resonance chamber is on an inside reinforced by reinforcement elements or walls

dividing the chamber into smaller volumes.

Claim 1 1 . (Amended) Communication device comprising a housing enclosing at

least one loudspeaker and at least a part of at least one antenna inside the housing, said at

least one loudspeaker comprising an acoustic resonance chamber and said at least one



antenna comprising at least one electromagnetic resonance chamber, wherein the acoustic

resonance chamber is completely or partly located within the electromagnetic resonance

chamber, wherein said loudspeaker and said acoustic resonance chamber are separated by

means of at least one electromagnetic screen, said loudspeaker and said acoustic

resonance chamber are acoustically connected through said electromagnetic screen by

means of at least one acoustically coupling means.

Claim 12. (Amended) Communication device according to claim 1 1 , wherein said

screen is a ground plane of the antenna.

Claim 1 3 . (Amended) Communication device according to claim 1 1 , wherein the

loudspeaker is coupled with the acoustic resonance chamber by means of at least one

acoustic channel passing through said screen.

Claim 14. (Amended) Communication device according to claim 1 1, wherein the

channel consists ofone or more holes in said screen.

Claim 15. (Amended) Communication device according to claim 14, wherein a

number ofholes is between 1 and 50.

Claim 16. (Amended) Communication device according to claim 15, wherein a

diameter of the one or more holes is between 0.5 and 5 mm.

Claim 17. (Amended) Communication device comprising a housing enclosing at

least one loudspeaker and at least a part of at least one antenna inside the housing, said at

least one loudspeaker comprising an acoustic resonance chamber and said at least one

antenna comprising at least one electromagnetic resonance chamber, wherein the acoustic

resonance chamber is completely or partly located within the electromagnetic resonance

chamber and the acoustic resonance chamber or at least a main part ofthe acoustic

resonance chamber is located at a distance from said loudspeaker.



Claim 18. (Amended) Communication device comprising a housing enclosing at

least one loudspeaker and at least part of at least one antenna inside the housing, said at

least one loudspeaker comprising an acoustic resonance chamber and said at least one

antenna comprising at least one electromagnetic resonance chamber, wherein the acoustic

resonance chamber is completely or partly located within the electromagnetic resonance

chamber and the loudspeaker and the acoustic resonance chamber is connected by at least

one acoustic coupling means.

Claim 19. (Amended) Communication device according to claim 17,

wherein the acoustic coupling means is at least one acoustic channel.

Please add the following newly added claims:

Claim 20. (Newly Added) Communication device according to claim 6,

wherein the coil or loop antenna is a directive coil or loop antenna.

Claim 21 . (Newly Added) Communication device according to claim 1 5,

wherein the number of holes is 4.

Claim 22. (Newly Added) Communication device according to claim 1 6,

wherein the diameter of the one ofmore holes is 2nam.

Claim 23 . (Newly Added) Communication device according to claim 1 8,

wherein the acoustic coupling means is at least one acoustic channel.



REMARKS

Applicants request entry of the present amendments which conform the claims to

U.S. practice. No new matter is being introduced by this Amendment as antecedent

support is set forth in the original specification and in the original claims.

Prosecution on the merits is respectfully requested.

The Examiner is invited to contact AppHcants' Attorneys at the below-listed

telephone number regarding this PreliminaryAmendment or otherwise regarding the

present apphcation.

If there are any charges with respect to this Amendment or otherwise, please

charge them to Deposit Account No. 06-1130 maintained by Applicants' attorneys.

Respectfully submitted,

ION MARQVARDSEN, ET AL.

CANTOR COLBURN LLP
Applicants' Attorneys

By:

Daniel F. Drexler

Registration No. 47,535

Customer No. 23413

Date:

Address:

Telephone:

June 20, 2001

55 Griffm Road South, Bloomfield, CT 06002

860-286-2929



VERSION WITH MARKINGS TO SHOW CHANGES MADE

IN THE CLAIMS:

Claims 1-19 are amended herein as follows:

Claim 1 . (Amended/Marked Up) Communication device comprising a

housing enclosing at least one loudspeaker [(2)] and at least part of at least one antenna

[(1)] inside the housing [(8)], said least one loudspeaker comprising an acoustic

resonance chamber [(9)] and said at least one antenna comprising at least one

electromagnetic resonance chamber [(13)], [characterised in that] wherein the acoustic

resonance chamber [(9)] is completely or partly located within the electromagnetic

resonance chamber [(13)].

Claim 2. (Amended/Marked Up) Communication device according to claim 1

,

[characterised in that] wherein the at least one antenna [(1)] is a directive patch antenna.

Claim 3. (Amended/Marked Up) Communication device according to claim 1

[or 2, characterised in that] wherein at least one antenna [(1)] is a dual band antenna.

Claim 4. (Amended/Marked Up) Communication device according to

claim[s] l[-3], [characterised in that] wherein the at least one antenna [(1)] defines [the]

walls of the acoustic resonance chamber [(9)] completely or partly.

Claim 5. (Amended/Marked Up) Communication device according to

claim[s] l[-4], [characterised in that] wherein the loudspeaker [(2)] is coupled with the

resonance chamber by means of at least one acoustic channel.



Claim 6. (Amended/Marked Up) Communication device according to

claim[s] 1 [-5], [characterised in that] wherein the at least one antenna [(1)] is a coil or

loop antenna[, preferably a directive coil or loop antenna].

Claim 7. (Amended/Marked Up) Communication device according to

claim[s] l[-6], [characterised in that] wherein the acoustic resonance chamber [(9)] is a

pressure chamber.

Claim 8. (Amended/Marked Up) Communication device according to

claim[s] l[-7], [characterised in that] wherein the acoustic resonance chamber [(9)] has

acoustic openings to [the] an exterior.

Claim 9. (Amended/Marked Up) Communication device according to

claim[s] l[-8], [characterised in that] wherein a [the] dimension of the acoustic resonance

chamber [(9)] completely or partly located within the electromagnetic resonance chamber

is 0.5 to 8 cm3.

Claim 1 0. (Amended/Marked Up) Communication device according to

claim[s] l[-9], [characterised in that] wherein the shared resonance chamber is on [the] an

inside [being] reinforced by reinforcement elements or walls dividing the chamber into

smaller volumes.

8



Claim 1 1 . (Amended/Marked Up) Communication device comprising a

housing enclosing at least one loudspeaker [(2)] and at least a part of at least one antenna

[(1)] inside the housing [(8)], said at least one loudspeaker [(2)] comprising an acoustic

resonance chamber [(9)] and said at least one antenna comprising at least one

electromagnetic resonance chamber [(13)], [characterised in that] wherein the acoustic

resonance chamber [(9)] is completely or partly located within the electromagnetic

resonance chamber [(13)], wherein said loudspeaker [(2)] and said acoustic resonance

chamber [(9)] are separated by means of at least one electromagnetic screen [(11)], said

loudspeaker and said acoustic resonance chamber are acoustically connected through said

electromagnetic screen by means of at least one acoustically couphng means [(10)].

Claim 12. (Amended/Marked Up) Communication device according to claim

1 1 , [characterised in that] wherein said screen is [the] a groimd plane [(11)] of the

antenna [(1)],

Claim 13. (Amended/Marked Up) Communication device according to claim

11, [characterised in that] wherein the loudspeaker [(2)] is coupled with the acoustic

resonance chamber [(9)] by means of at least one acoustic channel [(10)] passing through

said screen [(11)].

Claim 14. (Amended/Marked Up) Communication device according to claim

1 1, [characterised in that] wherein the channel [of] includes consists of one or more holes

[(10)] in said screen [(11)].



Claim 15. (Amended/Marked Up) Communication device according to claim

14, [characterised in that] wherein [the] a number of holes is between 1 and 50[,

preferably 4 holes].

Claim 16. (Amended/Marked Up) Communication device according to claim

15, [characterised in that] wherein [the] a diameter of the one or more holes is between

[0,5] 0^ and 5 mm[, preferably 2 mm].

Claim 17. (Amended/Marked Up) Communication device comprising a

housing enclosing at least one loudspeaker [(2)] and at least a part of at least one antenna

[(1)] inside the housing [(8)], said at least one loudspeaker comprising an acoustic

resonance chamber [(9)] and said at least one antenna comprising at least one

electromagnetic resonance chamber [(13)], [characterised in that] wherein the acoustic

resonance chamber [(9)] is completely or partly located within the electromagnetic

resonance chamber [(13)] and [that] the acoustic resonance chamber or at least [the] a

main part of the acoustic resonance chamber is located at a distance jfrom said

loudspeaker [(2)].

Claim 1 8
. (Amended/Marked Up) Communication device comprising a

housing enclosing at least one loudspeaker [(2)] and at least part of at least one antenna

[(1)] inside the housing [(8)], said at least one loudspeaker comprising an acoustic

resonance chamber [(9)] and said at least one antenna comprising at least one

electromagnetic resonance chamber [(13)], [characterised in that] wherein the acoustic

resonance chamber [(9)] is completely or partly located within the electromagnetic

resonance chamber [(13)] and [that] the loudspeaker and the acoustic resonance chamber

is connected by at least one acoustic coupHng means [(10)].

Claim 19. (Amended/Marked Up) Communication device according to

claim 17 [or 18], [characterised in that] wherein the acoustic coupling means is at least

one acoustic channel.

10
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Field o£ "the invention

5 The invention relates to a coicimunication device

comprising a housing enclosing at least one loudspeaker

and at least a part of at least one antenna inside the

housing, said at least one loudspeaker comprising an

acoustic resonance chamber and said at least one antenna

10 comprising at least one electromagneric resonance

chamber

.

BackgxoTind of tihe inven-bion

15 Communication devices, such as handheld cellular phones,

have gained widespread acceptance over the years. One

reason for this is the constant development of new

generations of communication devices of smaller

dimensions than the previous ones making the

20 communication device handier in use and more convenient

to carry.

In the field of this invention, a conventional

communication device comprises two volumes of, interior

25 space used as resonance chambers where the loudspeaker

uses the first volume and the antenna uses the other

volume

.

A problem with uhe conventional communication device is

30 to make it yet even smaller or at least maintain the size

even though the communication device has to contain an

SUBSnrUTE sheet (rule 2B)
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ever increasing amount of electronic components to be

able to offer new features.

SuznmarY of the xnventixon

5

When, as stated in claim 1, the acoustic resonance

chamiber is completely or partly located within the

electromagnetic resonance chamber, it is possible to

manufacture considerably smaller communication devices

10 than- the conventional types with separate resonance

chambers for the antenna and the loudspeaker.

At the same time, volume needed for walls to encapsulate

two resonance chambers can now be reduced to walls

15 surrounding the shared resonance chamber.

It should be noted that an acoustic resonance chamber

according to the invention may e.g. be a closed pressure

chamber or a partly closed bass reflection chamber

20 adapted to obtain desired frequency characteristics and

efficiency- The main component providing this feature in

a pressure chamber loudspeaker is the air encapsulated by

the walls defining the chamber and the membrane. The

encapsulated air will accordingly act as an elasticity,

25 defined within the art as Cm. Of course, a resonance

chamber according to the invention can also comprise a

bass reflection design in which especially the lower

frequency of rhe loudspeaker system is modified by the

adding of at least one opening from the internal of the

30 loudspeaker chamber to the external.

The purpose of an acoustic resonance chamber is well

described within the art of loudspeakers.

SUBSTITUTE SHEET (RULE 26)

WO 00/3S475
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It should moreover be noted that an electromagnetic
resonance chainber according to the invention is defined
as at least part of the volume between at least a radiant
part of an antenna and a ground plane or reference of
said antenna. The said electromagnetic resonance volume
has a specific dielectric constant and is arranged within
the housing of the device.

It is understood that the electromagnetic resonance
volume may comprise air or a combination of air and a

dielectric material.

The meaning of an electromagnetic resonance chamber is
15 well described within the art of antennas.

According to the teaching of the invention, the above
resonance may be shared more or less extensively as the
two different resonance phenomena may be established

20 independently of each other. No interference or
distortion will occur as the low frequency acoustic
pressure wave resonance will be of a completely different
nature than the electromagnetic resonance within the
antenna resonance chamber.

25

Another important feature of the invention is that the
.

desired electromagnet: ic performance of the antenna
resonance chamber may be established fully or partly in
air as the dielectric properties of air may fully sarisfy

30 the desired dielectric properties between e.g. the
radiant plane and the ground plane of a patch antenna.
Moreover, the desired conditions may be obtained by a

combination of a solid dielectric and a gas dielectric.

SUBSTITUTE SHEET (RULE 28)
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i.e. air. This possibility of designing a dielectric
resonance chamber as a combination of air and solid
dielectric, or completely by air, results in a

significantly increased freedom when designing the
5 device. A solid dielectric according to the invention may

e.g. be different kinds of plastics knovm within the art.

Due to the nature of the acoustic resonance chamber, the
design of the internal shape of the chamber is of very

10 little importance

.

The communication device of the invention is preferably a
mobile communication device or a handheld cellular phone.

15 Thus, according to the invention, the electromagnetic and
the acoustic resonance chambers share a certain amount of
air, having both the desired acoustic and dielectric
properties.

20 Consequently, a reduction of weight and of course
material expenses is obtained as the dielectric used to
fill the volume inside the antenna may now be replaced by
air

.

25 When, as stated in claim 2, at least one antenna is a

directive patch antenna, it is possible to control the
direction of the radio waves from the antenna.

It should be noted that a directional patch antenna
30 requires a relatively high resonance volume, i.e.

resonance volume between the radiant part of the antenna
and the ground plane, in order to obtain a satisfactory
bandwidth. The possibility of establishing a shared

SUBSTITUTE SHEET (RULE 25)
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5

volume between the acoustic resonance chamber and the

electromagnetic resonance space of the antenna provides

the possibility of obtaining a significant reduction in

volume. It should be noted that even an apparently minor

5 reduction in volume of a communication device may be

significant when an effective reduction in volume of e.g.

1 to 5 cm'^ is obtained in a 100 cm^ mobile phone.

When, as stated in claim 3, at least one antenna is a

10 dual -band antenna, it is possible to reduce the even

stricter design criteria as the resonance volume will

tend to occupy even more of the volume of the device.

When, as stated in claim 4r at least one antenna

15 completely or partly defines the walls of the acoustic

resonance chamber, it is possible to use the antenna for

its main purpose while also letting it constitute part of

the walls of the resonance chamber.

20 The antenna components such as ground plane and radiant

plane may be supported by a great variety of chamber

designs as the volume required for the acoustic resonance

chamber will usually be significantly less than the

required volume of e.g. a micro-strip antenna.

25

Of course, it should be kept in mind that the chamber

defining materials, except for the active antenna planes,

should have a dielectric constant being somewhat

comparable with the air inside the chamber. At least, it

30 should be designed in such a manner that the overall

obtained dielectric properties meet the desired

requirements

.

SUBSTrrUTE SHEET (RULE 28)
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When, as stated in claim 5, the loudspealcer is coupled
with the acoustic resonance chamber by at least one
acoustic channel, a further advantageous embodiment of
the invention has been obtained.

10

a
When, as stated in claim 6, at least one antenna is
coil or loop antenna, preferably a directive coil or loop
antenna, a further advantageous embodiment of the
invention has been obtained.

When, as stated in claim 7, the acoustic resonance
chamber is a pressure chamber, it is possible to let the
loudspeaker use the air located within the acoustic
resonance volume as an elasticity, thus obtaining better

15 control over the loudspeaker. This provides a higher
quality of the voice reproduction.

When, as stated in claim 8, the acoustic resonance
chamber has acoustic openings to the exterior of the

20 chamber, it is possible to make a bass reflex system
which has a lower resonance frequency. This means that
the system has the ability to expand the frequency range
downward with a higher quality of the voice reproduction.
At the same time it is possible to eliminate or reduce
spikes or peaks in the loudspeaker's frequency response
with acoustic openings to the exterior.

When, as stated in claim 9, the dimension of the acoustic
resonance chamber, which is completely or partly located

30 within the electromagnetic resonance chamber, is 0.5 to 8

cm3, a further advantageous embodiment of the invention
has been achieved.

25

SUBSTITUTE SHEET {RULE 25}
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According to the above-mentioned embodiment, which
typically characterises a cellular phone, even minor
reductions in volume are important and significant, as
the designers of those articles are heavily restricted by
the requirement to reduce volume to an "absolute"
minimum.

However, it should be noted that the obtained reduction
in volijme in some devices may of course be much greater
within the scope of the invention, if the devices are
e.g. fitted with more powerful loudspeakers. In case of
an acoustic resonance chamber being of greater volume, an
embodiment of the invention will benefit even more from
the fact that there are very few constraints, if any, on

15 the design of the resonance chamber.

10

20

When, as stated in claim 10, the shared resonance chamber
on the inside is reinforced by reinforcement elements or
walls dividing the chamber into smaller volumes, it is
possible to avoid problems with oscillations in the
walls, defining the chamber by using reinforcement
elements

.

When, as stated in claim 11, the acoustic resonance
chamber is completely or partly located within the
electromagnetic resonance chamber, wherein said
loudspeaker and said acoustic resonance chamber are
separated by means of at least one electromagnetic
screen, said loudspeaker and said acoustic resonance

30 chamber are acoustically connected through said
electromagnetic screen by means of at least one
acoustically coupling means, a screening against the
electromagnetic fields radiating in a given direction is

25

SUBSTH Uifa SHEET (RULE 26}



wo 00/38475 PCT/DK99/00719

8

obtained- The direction will be from the antenna and

toward the loudspeaker and the user's head. Since

radiation in this direction gives no or only a weak

connection to a receiving antenna due to the user being

5 between the antennas, the efficiency of the antennas will

be increased with a screen

-

When, as stated in claim 12, said screen is - the ground

plane of the antenna, it is possible to use the

10 characteristics of a directive antenna such as a

directive patch antenna in an advantageous manner.

When, as stated in claim 13, the loudspeaker is coupled

with the acoustic resonance chamber by means of at least

15 one acoustic channel passing through said screen, it is

possible to ddLmension the properties, e.g. length,

height, diameter or shape, of an acoustic coupling

between the loudspeaker and the acoustic resonance

chamber in an advantageous manner. This is due to the

20 fact that the acoustic characteristics of the acoustic

channel are defined by arbitrary choices instead of the

surrounding components of the acoustic coupling providing
the designer of the communication device with an active

tool when defining the acoustic characteristics of the

25 device.

When, as stated in claim 14, the channel consists of one

or more holes in said screen, it is possible to direct

the acoustic coupling to the acoustic resonance chamber

30 over the generally shortest possible distance.

When, as stated in claim 15, the number of holes is

between 1 and 50, preferably 4 holes, it is possible to
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maintain the electromagnetic screening effect by using

more holes in the electromagnetic screen but with a

smaller diameter. By using more holes, it is also

possible to maintain the electromagnetic screening effect

5 by placing the holes in different patterns or no patterns

at all*

At the same time, the quality of the acoustic

characteristics is not decreased since the total area of

10 holes can be kept unchanged while featuring more holes

placed in an acoustically advantageous manner in relation

to the acoustic resonance chamber*

When, as stated in claim 16, the diameter of the one or

15 more holes are between 0,5 and 10 mm, preferably 2 mm, it

is possible to obtain a further advantageous embodiment

of the invention.

^7hen, as stated in claim 18, the acoustic resonance

20 chamber is completely or partly located within the

electromagnetic resonance chamber and that the

loudspeaker and the acoustic resonance chamber are

connected by at least one acoustic coupling means, a

multiplicity of opportunities of arranging the

25 loudspeaker inside the housing of the communication

device is obtained.

This facilitates a somewhat easier design process of the

communication device, which is essential because of rhe

30 very notable restrictions in regard to the size of the

communication device*
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Moreover, the fact that the shape of the resonance
chamber of a loudspeaker is of very little importance
with respect to the desired acoustic performance has more
or less been fully exploited.

5

When^ as stated in claim 19, the acoustic coupling means

consists of at least one acoustic channel it is possible

to define the acoustic values of acoustic coupling more
precisely. This is, of course, also subject to certain

10 limitations associated with the use of acoustic channels

e-g. length, diameter and shape of the channel. These
limitations are well described within the art of

acoustics and more specifically in the design of acoustic

channels

.

15

B3rxe£ descxxp-bi-on a£ tilie dx^awxng's

The above and other objects, features and advantages of

the present invention will become more apparent from the

20 detailed description and the accompanying drawings in

which:

Fig. 1 is a cross section of a conventional communication
device with two separate resonance chambers

,

25

Fig. 2 is a perspective view of a communication device

according to the invention.

Fig. 3 is a view of a preferred embodiment of the

30 connection between the loudspeaker and the resonance

chamber

•
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Fig. 4 is a schematic view of the connection between the
loudspeaker and the acoustic resonance chamber.

Fig. 5 is a cross view of another preferred embodiment of
5 the connection between the loudspeaker and the acoustic

resonance chamber.

Fig, 5 is a cross section of the communication device
seen from above.

10

Fig, 7 is a front view of the housing without the
loudspeaker in place.

Descxiption of the inven-fcioii

15

Referring to fig, 1, a conventional communication device
comprises a housing 8 containing various structural
elements, including the necessary elements of a cellular
phone such as a display 3, a keyboard 4, a battery (not

20 displayed in fig. 1), a microphone, an antenna 1 and a

loudspeaker 2. The elements are mounted on or connected
to a printed circuit board (PCB) on which other necessary
electronic components are mounted.

25 The communication device also comprises two volumes used
as resonance chambers where the loudspeaker uses a first
volume and the antenna uses a second volume. The chambers
are separated by the PCB which extends in the entire
length of the housing.

30

The resonance chamber is necessary for the loudspeaker
because the front side of the loudspeaker membrane has to

be somewhat isolated from the backside of the membrane to
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avoid acoustic short--circuiting berween the sides of the

membrane. The volume inside the resonance chamber

determines the lowest possible frequency to be reproduced

by the loudspeaker. It also determines the amount of

5 power necessary to obtain a desired sound intensity*

The resonance chamber is necessary for the antenna

because it requires a dielectric volume to radiate the

radio waves from the active part of the antenna and down

10 to a ground plane.

The distance between the active part of the antenna and

the ground plane is at the same time a measurement of the

efficiency of the antenna, meaning the greater the

15 distance the higher efficiency up to a certain limit.

How referring to fig. 2, a communication device according

to the invention is displayed. The volume used by the

antenna is at same time completely or partly defined by

20 the antenna plane, which acts as walls for the chamber.

The loudspeaker is mounted in an opening in this plane of

the antenna and has a direct connection with the volume

defined by the antenna.

25

An antenna of the kind used in the embodiment of the

invention has a relatively large volume requirement. To

obtain a satisfactory performance by the antenna, the

volume has to be in excess of e.g. 13 cm3 . Moreover, the

30 loudspeaker requires a certain volume and preferably in

excess of 4 cm3 . The upper volume limit is determined by

the size of the housing and is usually nor in excess of
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50 cm3 inside the housing which can be utilised as the
antenna volume and loudspeaker resonance chamber.

The antenna 1 may preferably be a patch antenna. A dual
5 band patch antenna would be another example of an

application within the scope of the invention.

However, it should be noted that according to a further
embodiment of the invention, the antenna means may

10 comprise a conventional helix antenna mounted within the
housing of the communication device.

Other examples of antennas that may be arranged within
the housing of the device are coil and loop antennas.

15

It is understood that the shape and size of the resonance
chamber can be altered from the shape and size displayed
in fig. 2, The only thing that restricts the shape and
size of the resonance chamber is the housing in which it

20 is incorporated.

In fig, 3, a preferred embodiment of the invention is
displayed. To allow the loudspeaker 2 to be placed in
other positions than those which are in direct contact

25 with the resonance chamber, an acoustic coupling 10 is
inserted between the loudspeaker 2 and the acoustic
resonance chamber 9,

It is understood that the shape and size of the acoustic
30 coupling 10 and the acoustic resonance chamber 9 can be

altered from the shape and size displayed in fig. 3.
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In fig. 4, schematic illustration of the invention is
displayed. The loudspeaker 2 and the acoustic resonance
chamber 9 are placed separately inside the housing 8 and
coupled together with an acoustic coupling 10,

5

In fig. 5, a detailed embodiment of the invention is
illustrated. It shows the loudspeaker 2 and the acoustic
resonance chamber 9 being placed separately inside the
housing 8 and coupled together with an acoustic coupling

10 10. The acoustic resonance chamber 9 is located inside
the electromagnetic resonance chamber 13 of the antenna
1.

15

20

25

30

A ground plane 11 separates the loudspeaker 2 and the
resonance chamber 9. To establish an acoustic coupling 10
between the loudspeaker and resonance chamber, one or
more holes or openings are created in the ground plane
11. The diameter of the holes will normally be between
0,5 and 5 mm, preferably 2 mm, and the number of holes
between 1 and 50, preferably 4.

Fig. 6 shows a cross section of the communication device
seen from above. The loudspeaker, or transducer 2, is
placed at a distance from the acoustic resonance chamber
9 and with the ground plane 11 acting as a screen for
electromagnetic fields between the two. The ground plane
11 has a number of holes functioning as an acoustic
coupling 10 between the loudspeaker 2 and the acoustic
resonance chamber 9.

Fig. 7 shows the front of the housing 8 of the
communication device. The loudspeaker, or transducer 2,
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has been removed and the acousric coupling 10 and the
ground plane 11 can be seen.

The acoustic coupling can also be one or more channels
5 where the sides are defined by the surrounding components

or it can be one or more tubes, pipes or holes. Also it
can be combination of the two*

The screen against electromagnetic fields can be the
10 ground plane of the antenna but also a separate screen

whose only purpose is screening. Alternatively, it can be
a ground plane to be connected with other parts o± the
communication device.
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List:

I. Antenna

2 • Loudspeaker

3. Display

5 4 , Keyboard

5, Circuit board

6, Opper part of housing

7. Lower part of housing

8. Housing

10 9. Acoustic resonance chamber

10- Acoustic coupling means

II. Ground plane

12. Acoustic channel or part of an acoustic channel
13- Electromagnetic resonance chamber
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CIAIMS

1. Commimi^tion device comprising a housing enclosing at

least one loudspeaker* (2) and at least part of at least

5 one antenna (1) inside the housing (8), said at least one
loudspeaker comprising an acoustic resonance chamber (9)

and said at least one antenna comprising at least one
electromagnetic resonance chamber (13) ,

10 characterised in that

the acoustic resonance chamber (9) is completely or
partly located within the electromagnetic resonance
chamber (13)

,

15

2. Communication device according to claim 1,

characterised in that the at least one antenna (1) is a
directive patch antenna.

20 3. Communication device according to claim 1 or 2,

characterised in that at least one antenna (1) is a dual
band antenna.

4 . Communication device according to claims 1-3
,

25 characterised in that the at least one antenna (1)

defines the walls of the acoustic resonance chamber (9)

completely or partly.

5. Communication device according to claims 1-4,

30 characterised in that the loudspeaker (2) is coupled with
the resonance chamber by means of at least one acoustic
channel .

' ^
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6, Communication device according to claims 1-5

characterised in that at least one antenna (1) is a coil

or loop—^tenna, preferably a directive coil or loop

antenna.

5

7. Communication device according to claims 1-6,

characterised in that the acoustic resonance chamber (9}

is a pressure chamber,

Q 10 8, Communication device according to claims 1-7,

;g characterised in that the acoustic resonance chamber (9)

m has acoustic openings to the exterior.

13 9. Communication device according to claims 1-8,

[J"
15 characterised in that the dimension of the acoustic

O resonance chamber (9) completely or partly located within

Sj the electromagnetic resonance chamber is 0,5 to 8 cm3

.

jp: 10. Communication device according to claims 1-9,

20 characterised in that the shared resonance chamber is on

the inside being reinforced by reinforcement elements or

walls dividing the chamber into smaller volumes.

11. Communication device according to claims 1-6,

25 characterised in that said acoustic resonance chamber (9)

is completely or partly located within the

electromagnetic resonance chamber (13), wherein said

loudspeaker (2) and said acoustic resonance chamber (9)

are separated by means of at least one electromagnetic

30 screen (11) , said loudspeaker and said acoustic resonance

chamber are acoustically connected through said

electromagnetic screen by means of at least one

acoustically coupling means (10)

.
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12 . Coirummication device according to claim 11

,

characterised in that said screen is the ground plane

(11) of the antenna* (1)

•

5

13* Communication device according to claim 11,

characterised in that the loudspeaker (2) is coupled with

the acoustic resonance chamber (9) by means of at least

one acoustic channel (10) passing through said screen

10 (11).

15

14. Communication device according to claim 11,

characterised in that the channel consists of one or more

holes (10) in said screen (11) ,

15, Communication device according to claim 14,

characterised in that the number of holes is between 1

and 50, preferably 4 holes

.

20 16. Communication device according to claim 15,

characterised in that the diameter of the one or more

holes is between 0,5 and 5 mm, preferably 2 mm.

17. Communication device according to claims 1-6^

25 characterised in that said acoustic resonance chamber (9)

is completely or partly located within the

electromagnetic resonance chamber (13) and that the

acoustic resonance chamber or at least the main part of

the acoustic resonance chamber is located at a distance

30 from said loudspeaker (2)

.

18. _Commujaication device according to claims 1-6,

characterised in that said acoustic resonance chamber (9)
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is completely or partly located within the

electromagnetic resonance chamber (13) and that the

loudspeaker and
,
the acoustic resonance chamber is

connected by at least one acoustic coupling means (10) .

5

19. Communication device according to claim 17 or 18,

characterised in that the acoustic coupling means is at

least one acoustic channel

•
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IN THE ABSTRACT:

Please insert the following Abstract on page on a clean sheet after the claims:

--ABSTRACT

The invention relates to a conununication device comprising a housing enclosing at least

one loudspeaker and at least part of at least one antenna inside the housing. This at least

one loudspeaker comprises an acoustic resonance chamber while said at least one antenna

comprises at least one electromagnetic resonance chamber. The invention teaches that

the acoustic resonance chamber can be located completely or partly within the

electromagnetic resonance chamber.-
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